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Thiostrepton is well known as an antibiotic which inhibits protein synthesis1}. Recently, Thompson and his colleagues discovered that this compound induced the expression of manygenes of unknown function in Streptomyces Hvidans2'3). The tipA gene whichencodes one of these proteins was cloned and sequenced2). The tipA promoter (ptipA) was inserted in a promoter probe vector (pIJ486) so that it controlled the expression of a kanamycin resistance gene (pAK114). Although S. lividans (pAKl 14) was sensitive to kanamycin in the absence of thiostrepton, it became highly resistant to the antibiotic in the presence of very small amounts of thiostrepton (< 10~9m). Antibiotics structurally related to thiostrepton such as nosiheptide also induced ptipA, however, unrelated antibiotics did not. Here we report the use of this specific and sensitive assay to screen for thiostrepton-like compounds.
Paper disks saturated with screening broth were placed on a kanamycin containing (5 jug/ml) nutrient agar plate seeded with a spore suspension of S. lividans (pAK1 14). After incubation for 24 hours at 30°C, a zone of S. lividans (pAKl 14) growth around the disk was presumed to indicate the presence of a thiopeptide antibiotic. As a result of this screening, APR. 1994 novel thiopeptides, promothiocins A and B were Table 2 .
The major component B was used for further structure elucidation. The 13C NMR spectrum of promothiocin B revealed the presence of 42 carbons while its *H NMR spectrum showed 43 protons including 9 which were exchangeable. The DQF-COSY experiments40 revealed the presence of partial structures; (CH3)2-CH-CH-NH-,
The presence of thiazole and methyloxazole units were deduced by comparison of the corresponding *H and 13C chemical shifts with those of known compounds5'6).
As shown in Fig. 1 , an aromatic proton signal at 8.37 ppm (Thz(l), 5-H) showed long range couplings to carbons at 163.5ppm (Thz(l), C-2) and 149.0ppm (Thz(l), C-4), and another aromatic proton signal at 8.26 ppm (Thz(2), 5-H) to 171.7ppm (Thz(2), C-2) and 148.5ppm (Thz(2), C-4). These correlations suggested the presence of two thiazoles, which was confirmed by the characteristic coupling constants between 5-H and C-5 of Thz(l) and Thz (2)7) (/C_H=192.4 and 194.2Hz, respectively). 1H-13C long range correlations were observed from a methyl signal at 2.54ppm (Oxa(l), CH3-5) to 128.6ppm (Oxa(l), C-4) and 152.7ppm (Oxa(l), C-5), and from a methyl signal at 2.60ppm (Oxa(2), CH3-5) to 132.3ppm (Oxa(2), C-4) and 149.1 ppm Fig. 1 . Chemical shifts of thiazoles and methyloxazoles in promothiocin B and known compounds. Six olefinic protons at 6. 68, 6.14, 5.97, 5.76, 5.73 and 5.68ppm were assigned as three terminal methylenes by HSQCexperiments8* in the dehydroalanine residues attached to a carbonyl carbon on the pyridine ring (Fig. 2) . The dehydroalanine side chain has often been observed in thiopeptide antibiotics.
The large vicinal-coupling constants between two aromatic doublet protons at 8.57 ppm and 8.21ppm (Jr4_5=8.1Hz), and their^-"C long range connectivities revealed the presence of a 2,3,6-trisubstituted pyridine residue (Fig. 2) . The connectivities of the above partial structures and the other remaining fragments were established by HMBCexperiments9). The partial structures shown in Fig. 2 Thz (2) to 159.9ppm (Thz(2), CO), from CH3-5 of Oxa(l) to 160.2ppm (Oxa(l), CO) and 158.5ppm
(Oxa(l), C-2) and from CH3-5 of Oxa(2) to 162.0 ppm (Oxa(2), C-2) and to 148.0 ppm (Pyr, C-2) and 130.5 ppm (Pyr, C-3). Thus, the planar structure of B was established as shown in Fig. 3 . XH and 13C NMR spectra of promothiocin
A lacking the signals due to two dehydroalanine residues implied its structure as shown in Fig. 4 . Details of the structure determination for promothiocins A and B will be reported elsewhere. Minimuminduction concentrations of promothiocins A and B for tipA promoter were 0.2 and 0.1 g/ml, respectively. The biological activities of promothiocins are now under investigation.
